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£ IS S£H°I g££Js S^Oil CH°j- dlBdl CI3QOI gfttSf ^g§ £AI§h 

£ 2;= s oil oil mm am ci s ch chi qh^ gfjutf sai& 

£3§ g gfS2| ^AlOIIOil mm &Xt&J\Jt mm CI3IH°I gJ£|£JsS gftt 
5} 5^ jif§§ £AI°[ S^£. 

£ 4^ ^ ^go| ^AIWIOII Ifi ¥s#OI 1/321 &m DSCHOI ^51 £AI 

£ 5fcr S iTgoj ^AIOIIOII CUM g*tt& SIE. 

[BJS2J ^AilS!- gg] 

M i§E S^AI^ijoi ^619011 mm ^iiJsOjl CHS g^Zh 
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gjyxjo^ x\{^ CI 3 CH (Channel Decoder)* MM =?mm Al ti\m^. 
* HSAII^ BEII0I5j» &§ AI±|±J £l±±^ SD. m§o| 

£i£J\ CI3CH LH^OIlAi THdl^ Al aj^^ §§9 HIM^S HSSJOJOr- BO. 

m. D3a°l a^^is^ gfttSKQuantizationJEIOlO* g}Q. Olttfl, ai^S gfttSI- 
£ IB Oil. ^s>°l aiS^£(Signal Resolution) E£fe = £|AIS (Signal Precision)OI 

naacnor- &q. 2Hume e-iiew^es cisa a^isi g<= m m §i§ 

01 SMI £U| O^OIQ. !B£Ui AI±S DXfOmfe CI3CH SI CI3CH IH¥0II 

AiSi Aiso| Hson o, CHAi> 0| eo| ^(Quantization Bits Oim "QB"£rH 

S&DJ2I S^li gfttSf (Quantization Method)^ §2§ BU . 

mm, ^mmti h\±m(?\& ai±s. wcdma. coMA-2oooe)oiiAi 

(Transmitter)g £iSISfr ^ °IJ=(Rel iable) QIOIH S^S 6UI ?| 5KM 2 = 
S (Forward Error Correct ion)S MSM 9XQ . ^BOilAi^ 
QIOIBS SMI E!D. 3.S1QI OlffH, 4*£JE^ &}| QIOIHOII CHSKH 
S.^ QSS( Iterative Decodig)^8 Af§£- ^ rj 3g ujai 
- a^Qioi DA , as Q3 S ?|& 0,^0^ AFSWfeHI. H *§[0I 
2iQ. [[r£rAi &}| 03021 SKJKWgh). S^(Low)£f Al 
E (Hard-Dec is ion) E! OHJdr ±H ^ (Soft) °H Oil : 0.7684, -0.6432, ) 

^Eot ma. sEm &m ciaafe ^chs ^ ;h oi&°i cisch^ 

D. 3dlH 2f AFOIOJ °JEiFJW{= DSC-joi S ao ( z| H I « CHI CHoK* ?ljl 

brS(Permutaion)g^lS =£S°hQ. nPJIQ Q3§§ aj^o| ah^qi fa^og m 
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Bmm ai. &m CI3CH01I ^bia^ □ °j a si tn ^ ojaai^s ai^o ( ^ 0(MOi | m 
moi dai siaoi ?ixis tjf^a. 

£ IS eEH2| ia^Jt 2^011 CH& dlBdl CISDKViterbi Decoder )oj o* 

£ 1°l HEH^OIIAI ^S^S ^^22| $\m m q) DimKi AilS^g 
PDF(Probabi I i ty Densi ty Function)5 2I0ISQ. O.Z\H ^tltls.9\ £j^XHy 
(Transmission Channel )S AWGN(Addi t ive White Gaussian Noise) JHaOienH Dm 
mO. E£§[ =£6J §J □£SaiOIEIH(Demodulated) E! ^SM°I PDFGHI CHSKH SS-- 
m gfJFSI- e*Q. gig§f Z!^o| gj^sj. b fg o ^zgo| goi&jU ^ 

S°l £feOII o|§ H ojysjog AF§£lfe ^gOID. 3£IH £AIE! d r £f &0I. AF§ 
S QBfe 401 K OI^PJoH gJOUIfer &X\m ai (Quant izat ion Levels:0lol- "QL" 
OIFJ §i^D)S ^tiBQU StJi i^saiS! (Signal Level) 2! +A CHI Ai -A J)\X\ AIOI =? 
ZfM fiSol^QI AFSSQ. ^. ^BOll °ISH S^E! A^Js^ S^XHy &(HIA1°I 
S801I 2I6H +A 01 & ^ -A 0I6F°I oio Lti a^j +a qjaj aj 

-A 0I6I°I □ £= QMAX(Maxiun) Quantization Level) SE^ QMIN(Minimum 

Quantization Level ) CHI OH£!(Mapping)£ICH fflgJQ. 

ngiQi diaui asQfe ji^hs 0 | a3S ^A, (Non _, terative)g 

AISoFOI CI3CH S3 St 01 m£ □ AI2(Hard-Decision)E! StOlffl D3CH S^^g 

oi d-ai AF§an maFAH mam cisc-ib ^ g0) | o t ^ ai 

mm a^ofOI §^61 6J^|Ai oi^ C | 3 g =sjg ^gj- ^ oiq MM^ QBS 
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AI(QL=16) &D\ til Ei HI 03021 ^SCH( Inf ini te) CISg 

Oil UI8I0J 0.2dB2l XfOI^OII UXI SffcQ. 

DM Sffi. «h» g^'S AfgSFfe D3G2I D3CH2I 

01 Soft-Input/ Sof t-Output(SISO)CHI tllUS ^Z) °!Q. (JJ£fAi &m CI3S ^ai 
S AFSSFfe CI3EI2I S^£Js^ £,^£5 (Polarity) SEt GlUEf £J5I£ 
(Cofidence) D\X\ m H £1 CH 0* 5hQ. ^ , SI SO CI3CH = HIE^ Elfe SSj^Js 

ji- §fE DAI3S moi s^ama ^Js^i- ond ±r&& eiokh s 

Q. HSU &JI £ 1 CHI Ai §SH°I gJXrSf gJSOIIAI Oiygn £J£:?|- ClXlg 

E&H A | oi Dl ^a|aj^o| ai^(- A ~ +A ) oi^ §J OI6f2l tls.^ 
Truncation SCh 0IS2J6H ^£H2I QX\§} gjgg Q| =j o | aj^si- ah^o| g 

mm m ?xu. cq^ai ci^choii ga*Eii= (-a ~ +a) oi& 

S! 0I8F2J ^2>0)l CH6HA1S 2f2f DM "WSKM =, Quantization RangeS 

££1311 (-A - +A) 01 & % OlofS Sf&SKM. D3Q gj^SOII L\\m 

a oil »g§f§ ^cHot ma. 

5E§* £ 121 SBH2I gfttsl g Oil A1 21 SOI. ^£i£]a°| li flUOl 

SSEIfe Quantization Ranged i^OII 21^01 gJfeSSMI Elfe SSSFXI 
Quantization Resolution S CI3(H2I £^21 mdlM 40I °!Q. (IF 

EJ-A1 £l^£fE! QBS STOKM SQ. 

5§ s ggoj aj A( oiiqii QBS Al, St^ CI3CH2I LH¥ Metric 

31^011 21 °f Q3Q o'^aj^oi oynamic Range* HaSHOt SQ. ^, LH¥ Metric 
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&oii mm ci^ch g^iijsoi h§j di=^s mj\ Ai^ot °iq. ^si^o^ a^, 

Oynamic Ranged Si ^^25 □ 3 CH 21 ¥sS(HI o|^s[D. 

[&S0I OI^HIF 8*fe ;>|^*j mil] 

ft£W. ^ ttS2| S ai Al^iJOilAi ClSaOII CH6HA1 SBOIfll 

OI£ 2il°JXIS S^£JS2I ^Ai aj ^ 0 |A^ o| 0 |5^ at&Sfe HI g SOU oi 

Q. 

S ^§21 DM = ^ *im CI3G2I ^SSOI SJ 01 & SAI. gj^ 

flBOl XII0I£ dlM4=2l- ^ CI3CH2I OHM^, 1 fll^S USSKM ^ CIS 

□ SI ills. &m HIM2I i§ofe HI g SOU °!Q. 

S SJS2I SE Qg SilAI^SOIIAI am CI 3 CH Oil CHS £1*121 

tf m^oias q?afe ^si soil 

01 & m g£6U\ s 5 ai Al^gJOIlAi CI3CH0II CH 

gf^s- ^soi , ^idoihioi^ ai 2ix\m a^6Js°i ^diaia oi& si oims ar 
oisi- g rngzim ^aioiis g^s ebu s^mcn &aiisi m%°i 

D. 2t £221 ^£!2±M0II ^SOII 2i0iAi , = 

Oil CH'SHAifcf HI* Dm E^&OII HAISJ Q 3>^§^ §gj§[ ?§1 JUIE^ 



am 9i mow ??°i5Hot ma. stm, s^iojiai g i§§ gs^on o.^ ^ g s 

£ 2fe g Sfg°l ^ Al Oil CHI ttlM «m CI3CH( Iterative Decoder) Oil CH§* °f 

fe^l £ 22J 3BH^0Ui JIS^s -aiai^o) a ,g,g o| D |5fD1, kil^^S 
PDF* oiqi^q. fe^l ^aiajsoI S^JHye AWGN xHyOIBUl ^IgghQ. 

nam eaiei a r £f ^01. ai§& qbi= &d\ e of 401 a ois°j5H ^chxi 

QL ^. Quantization Ranged ^aiiJ (-A - +A) 01 & §1 -OlSfS S[££ICH °i 
ss = ^ 0IS 2J6H m ^§o| ^ Al 0*1 CHI mm 23X\& y« am 

UOU ^&aig! (-A ~ +A) 0\& £! 0lol°l 6JS01I CHoHAIS 2f2|- Qi ai 

" "01 SMI SQ. ^, Quantization RangeS ^£jaiS! (-A - +A) 01 & £! 0161 

n^QI OlttH. £ 10| g^o| ot lm m g0J | Ai o^ ^a,ai^ b 16fl( 

2 HI HI fiSof^l § AI(QB=4) Quantization RangeSI *S0|| °lolOI M^dMI 
Elfe olll ^gh Quantization Resolut ion(QS=1/J )S CI3H3I ^^°| 

S^S 40I- 21 Q. (IF^Ai il^jtfS QBS §>0l0r- §[Q. 

E38a gigo| ^Al Gil CHI DM §^150 Jl CI302I gJHtJ^a ^Ir 

SfSffe 2I§§ £AlEr S^EOIQ. 01 of £ 2S S£6f0i gS&Q. 

UIIS^sOO), HI2gJSj£i£(20) £! HI3EJ^ai^(30)^ 4=£JB(SEAI8HI 



H Iil1°J=^i(10)b QIOIH at 2i ^AiS umfe Systematic Part ^.(40) 

Jl M 40r S!D. £Ee* M2gJH<ys(20)i= Parity Part r An (50)OI M 401 °!Q. 
Ham HI3gJ£^s(30)^ Parity Part ¥^(60)11 M 9XO . ^, 01 [Of HI 2 a 

^^s(20) Si fll3S^s(30)i= f^BOIlAi Oil & § § S ?ISH 01 £1 SJEH QIOIH 
2J01I ¥^12 £l@aM(Redudant)Sr StOI E!D. 3 £12 XII2S«*Js(20) SI B\321*\ 
6JS(30)fe ^BOIlAi HS^aSf}!. 2JH£IWeS »El ^JsJI § ^^| °! 

Q. 

oiioii mm gfxiti gsts ^tysfD. n&n %xmj\(32o)±= &xmmx K (70). 
nz\n em D3CH(320)fe aa cisc-Ur i ^£ sad. oiih aa □ 

3CH0II ^dlElfe ^ CiaC-lfe 01 £1 JUI ^A.g AIS6I01 gja|Ai SOI | CHoKM CIS 
S e^S ^mm 91D. &J\m mO\\k\ MAP(Maximum Aposteriori 

Probabi I ity)2f S0VA(Soft Output Viterbi Algor i thm)OI CHH^2J 330IQ. g 

21 Mh\mou mm srxnnjioio)^ ^ urn g^oj a^cjon ch°[ e*toi ;>f 
^5iD. ^^^o S «= uj- ai on [L[m u}&q\&±= ti\^m &m j\ 

El Q. 

£ 4fe g ^§oj ^ Al Oil Oil (Di ^S§0I 1/321 «m CI30|O| =?£M EAI 
§!■ ESOIQ. 
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UI1CI3CK420) §J »l2a3H(450)fe H3I Si (Frame )^Hf ^JH2I d|s 
(Bits)S Ol^OJXIfe dl^22l Aj^^g gJS!6UH , m§.§}& i5E ai^^ 

m m^6\M SID. OlttH, H1 1 CI 3 El (420) £! JH2CI3CH (450){= MAP 3! SOVA ^2| 

Aiei 40 1 siD. stm &j\ mm cincni= cisc-ui § ^ o, 

D. 

nan una 3 6! £(io). ni2&'3£i£(20) ^ ni3s^£ja(30)i= £ 3 

21 gfJFSfJIOH 2I6H ^§ aigj { i\ i\ /«} #o| sh 0H gg ^ 

2JQ. OlttH. x K (70). Y lK (80) ^ Y 2K (90) oU\ <^m&\ 1>S HS1 ^ °! 
D. 

x a-. y e /», /*. /3 > 

n^dQI ^UlSb HI 1D3CH (420)21 HI2CinCH (450) LH^2.| 0||E5j ^t^OII 21 
SKM d£2l Dynamic Ranged mj\ [IHSOM, £321 glXlaf^l (310)J= 

ai^ s 2" +m -l ElliS H^SIOlOt SIQ. OIJlAi nS £ 3CHI Ai gjatiaOII 

CHs* QBS 21 01 SUB, SES 0\J\k\ &xt&D\9] tls. RM Al , CI3CH2I MttQU 
°\m ±1^.9} Dynamic RangeOII [ftcLr CH ¥^6H0r- 61^ H|eo| =£S 2IDIshD. 
mSt o CI 3 G Oil ^Hl£|^ CI n CH 21 ¥sM01l CCFMD. 

XHI1^6.^l(110)fe A-«(70)S a^SKM HI2^6.^I(470)^^H EIEE-™ Elfe 
Extrinsic §a^s°J EXT20II CH6li= ^Si§[D. OlttH ^JI^SAIOIIIrr 

EXT2(90)*J<i;>r = IHSHI a^Q. EXT2(95)I= JII2CI3CH (450)21 CI3S §^011 21 
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3KM BJgJEIfe SM A Ja OID. H1 1 CI3C-K420)fer HI U^l (410)21 53jU 

r,*(80)s gja?sfoi D3§ e*te ^ij^a. oira nnci3[H(42om¥a mmsi 

= EXT1 £! SD. ZISIH H1 1 ££.UI (430){= HI 1Q2CH 

(420)21 SSJOHAi EXT2(95)S £J£*o^ = *I8 =£§ISD. ^, tE NACHI Ai 21 
EXTI^ SQ. 

Hdlll °!Bdlffl(440){= gjajElfe iJ^S EJBdlSoFOI H1 1^6.^1 (430) 

21 UIM^AiS g^S 4*8 01 HH &D\ 21 B £1 ti\ ( 140)21 

x K ai exti^i- sd. nam Hi2D3a(450)^ °ja£itH(440)2i s^jif r, A s a 

2ISKH CI3S S^S ^S&Ch 01 IH HI2CI3CH (450)S¥EH S^Sfe x K , 
EXT1 gJ EXT2JI- SQ. □ 2! H£l W (460)fe &J\ HI2CI SO (450)21 fi^e CI 

2JB£lgJoKM SOI 21 01 01 B £A1S x K m JHbHJl SQ. ^ZU IHdHJlE! aSJ&aW 
(460)21 ±H§ A JM»8 HI 2 2,^ J I (470)011 2I6H tE NA2I EXTI^I- ^ 

DAI HI 1CI3EK 430)21 Extrinsic SMiJsSAI AlgEID. 

a^i^ b ( a a^cj oj a3g e^oi ziwmm w& hi ici 20(420)21 

SE = HI2030 (450)21 iJi^g IJ&j*) o e ^^sx|Q| uh^ij 

Oil CCF£r ;H^E! 0HaSS2l JrXMI EJ D. 3£IH CHhz AISOIlAi^ feUI □ 

3Q gfggj oji^^i. §§£i fe|-EH^h E!D. £UI Ollfil^ 3§9 03021 S 

2111! &gJI(480)0ll 21 oH olE DAIS £101 S« ft 21(490) S g6r01 S^EID. 
£ 3 LH XI £ 421 fiSOIIAi. @ &TS°I ^Al Oil Oil [QM gjj^ ygs 
o.aA, sg ±§ HggNJII °! 0U1 ; &^ 030011 ^blSfe 03021 « 
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mm zaasKMot ma^= urn m 40 1- siq. mm i^og uih ciac-ife ^ 

bl£lfe CI3CHOI £3 DAI Q§ ?l§^ Ahgo^BI 3 

01 2!D. [Cr£FAi CI3(H°I S2*§ oK)l(High). S^(Low)2f 

□ AIS (Hard-Dec ision)E! ti^l- OHJEI ^HM(Sof OtHOil : 0.7684. -0.6432, 

— ) tim&m Jin ot ma. stm &m cisa^ ^oi£ ^ oi&°i ci^ch^ ^ 

2f m^J\ h\0\°\ °lHdltHfe CI3CH°I S^°l ^ dl^mi CH3KM 
?IXimg(Permutaion)§£tS 4=i!§hQ. 12 2.1 H ^^01 i»202 

HIE^H Al, Si^ CI 3 CH Oil ^tJIEIfe 8HS CISiBBim^l- °!B£I£)9 £J32| 2* HI 
S01I CHoFOI DAI §!£H°I ?I£IS tttSD. 

a. 

[2 11 



QB 


Quantization Bits 


QL 


Quantization Levels 


QMIN 


Minimum Quantization Level 


QMAX 


Maximum Quantization Level 


A 


Quant izat ion Step Size 




Quantization RangeWI el- 


L 


Truncation Value(L=1°! m$\ 

°i Qiim ^gif as) 


QS 


Quant izer Seal ing 
Factor(=1/A) 



&d\ <s i>oiiA-i gms^isi m&m usai^ n^mia^ qb, l as qsoiq. 
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Midtread Uniform g? 1*3^121 3^, QLJlf QB°I &3llfe SPI <^at*i 2>^ HAIg 
401- 2iD. 

J ^ gj. A| 2] 

Q£= 2 0fl -l 

3dlI2 Q82I- QMIN §J QMAX2f°l &3||fe 6^1 <^^ai 3 >og UE^ 4* 

[4=°^ 3] 

QM/LY= 2 QB ~ 1 - 1 = - QMIb 

S£°l QSfe IMS §21 El 01, LOI §5HII£ QSfe o\D\ <^m±\ 4>^ UEf^ 
4=3H 2iQ. 

QS=\I ±=(QMAX+l)l (A • L) SE$= 
A • L= ( QMAX+ 1)/ QS 

<^ai 4>()| | Ai |_o| toi go c 1 o| miW °l gfttSI- gJSOll 6HS 

^. LOI 121 3^ Quantization Ranged I- ^£iBCHI fit" ^sai^°J 

+A CHlAi -A T)\X\ AFOI ^PZJ-OI ED. USHLi &3>l L=2°J Quantization Range 
i= +2A CHI Ai -2A WXI2I ?2iOI £101, &2I L=42! 3^ Quantization Ranged +4A 
CHI AH -4A to 21 2|0| SD. 

£ 5i= s a*s2i ^ai oil chi mm &x\m sse eais mesoia. oisi- & 

J I £ 1 LH XI E 4S £S§*a. 
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510&3I CHI AH ^X\§iJ\(3)0)^ ¥s!f HfBFQIHMS AIIM^D. 0\W SSjEli= 

ofs^sn £is x K (40). r An (50) si r ra (60) mouM ^timm (-a - +a) oi& §j 

OimSI ii^Oil CH6HA1£ Q§ ¥«SUI ^IStCH . Quantization Range 

s ^<yai*{ (-a ~ +a) 01& 'M 01 m&m ^ sis^ loi ^seiou)* ma. se 

S =£^EIfe £Js°l 211 HOI ^CHXI!=r 3*?, Quantization Range °l m&OU °l 

5KM Bf£S8MI £1= SS8HI Quantization Resolutions USSKM QSJI- M 

SEICHOt mO. m\H mm CI3[H(320)°I LH^ Metric 311 & Oil °l§* D3DI 
Oynamic RangeS 2a5KM QB^I- ^SEICHOt s!D. 

3£IH 520B3HOHA1 gfttSfJI (310)fe M^S AilMshQ. H£IH 530EMI 

oiiai gfXha^i(3io)fe of^sn x K . r« ^ f^s gj^&D. nan 540 & 

3I0U1 gftt5UI(310)fe: 2| F A1 S F^CHI QSS 2^ 

(Round-Off) 6^ ^£21- ^gj^Ol ^ X K , Y \ K §J F 2A - S fi^§[Q. Hdl 

H 550 EMI Oil Ai gfXF5UI(310)fe SXH °l M^IOI gjajtiS'SI HaigJ2l ^2JA"IS S 
AFSD. &JI g^iJS^F HaigJSI gOI OF LI S3 , gJtt2f:?l (310)fe 530 EMI ¥ 

Ei°l JilCHe^S DAI HaigJ2l iiOIS, gJtt&JI (310) 

a.^ , ^AIOIICHI Q}g &X[§} oj^Ai^g £g gigjg 2S 

^ Oil aiCHAi , CI 3 CH CHI ^HIEIfe CI3CH°I H£1§[Q. = , LH^ 

Metric 31 ?I5H S^EUe CI3CH S^6i^o| Dynamic RangeS HaoHOf- 61- E 
^, °'^ai^o| fi^ til^fe n+mJH^ °}B9i QBD[ US SMI SQ. 0)1 S MCH SOVA 
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^Iliie D3CH°] S^. mbl^°l Path Metic 31^ SHI.OilAi g*g& 

Q. ^. g!XH A|gOUA1°l Path Metrics OIS AIS3JHI2I 5i86fSA1 % 

Path Metric (Normalized Path Metr ic) if a AISOIlAi AHSS gJ^OJI 
Branch Metric Z2EIH extrinsic §M2f°l S2| HIlfOID. CUPJAI AHSS Path 
Metric S D3D0II £JSj&l{= A JaMD Dynamic Ranged CH 3D. <^ 

5 >!= sjxh AIS(kAIS)0IIA12l Path Metric °l 3I£.^S UBfcHQ. ' 

*) = PM{k- 1) + £M( *) 

BM( k) = K( k) • « ,■(*) + E • c,U) + LYH«. B c ,■(*)'. «,•(*) = {+1.-U 

COA1 PM(k)fe kAISOUAi AHS6I Path Metric OIH, &J\ 

PM(k-1)l= k-1AISJMI Path Metric OID. 3PJIQ BM(k)fe kAISOilAi 

°l Branch Metric OID. 3dlH X(k)5= kAI § Oil Ai °l Systematic S^sOl 
ffl. Y,(k)t= i SiH Parity S^^SOID. ndlH c,U)b i &! JKH Parity 

CodeWordOID. m\H K,-(*)fe Systematic Codeword Olffl, EXT(k)fe 

Extrinsic SM^sOID. 

mm, <^^ai 5>{}J | Ai D3D°i ^seoi 1/3&AI. ah^oi s^ei 

!= S01I °l°^ HI 1CI3CH (420)21 Branch Metric S SPI <4=°^ 6>°g UEIa 
40r 21 D. 
[4=^ai 6] 

BMk) = X(k)- + 2 ■ c,-(*) + £X7U) 

14 



= X(k) ■ «,-(*)+ Y x (k) ■ Cl (k)+ Y 2 (k) ■ c 2 (k) + EXT(K) I 
gj\ <^°}a. 6>mM B M(k){= HI ;H°I Component °l |og LMEJLHCH Jlffl. 
c,-U)fe -1 +10IH^ BM(k)^ 5DI <^S|ai 7> s UEILHCH M 2! 

a. 

[ ^ m ai 7] 

I BMU) I <4x 2 ""'= 2" +2_1 
COAi nS 4=6i£lfe £Js2l HSS ?I6H g&£! blM^S SIOIaFQ. 
<^§[ai 7>0j | Ai BM ( k )oj scH&g 2| Component £1 m°\ MLU&m °I0I 
6FCM 2""'B 2|2f£l Components Upperbound 21 SID1&Q. [QBrAi &J| 

<4^ai 7>s ci^cHoi ^SSOI 1/3EJAI gja*£JS°l mm H^AI bl^^(QB=n)^F 
SSEIfe 3^, CIMCH LH^OIIAioi ^sSI Dynamic Range°l CCI- £h & 

21 ndl^OJIAi ¥ JH(m)2l blM^F □ ^£ICH0t &Qfe 51 g SffliQ. ZLZ\H 
PM(k)S= BM(k)2F PM(k)°l SSSAi BM(k)MQ Dynamic Ranged d 3iM °|o 
U. OH ^11 jM-O^F Normal ization£ICH ^§51 RangeS SXI&Q. ^ , CI3CH2I ¥2 
SOI 1/3SJAI 2J3?£Js°l H\m HSAI tllM4*(QB=n):?l- SS£II= 3°, CIMCH°I LH 
¥ Metric £I6H n+2 tJIMS ArSo^ &m CI3Qife ^5r2J0l CI3S = *| 

m ^woW\ mm m 910. 

yjl <^°^' 7>2I 31 S OfOICICH^ BM(k)2l Upperbound S OloHSSSMI 
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BM(K)°I §1 bl^S CH ^D\mO\ o^XIS ^HAl SFb 5101 D. ^, ¥sigOI 1/42J 

go 5< 2 n - l >\BM(k)\ oiu- 2uim ch m^6\ Mm o\\ °\m is^d. 

MS0I 1/401 £f 21 ^, ¥^^01 1/321 §sy§°l Jl- 3 01 M 

EXT(k) ^XH6rH^ |M(A)|<4x2"-' OID. (Ir£rAH 2UIM°I SSohQ. 

ZidlH CI3CH°I ^sflOl §§ 2iOHJ4^ Branch Metric 311 &AI &6HII^ 
Componet °l mi\o\J\\ SO. 0I^2J6H BM(k)°l StOI 901 SJFEIfe m 

e^l-SK)10t: 

°r^. ¥s§i mamias wi§i ai a a jui n^oiaa st^g ggam 

A ^l^ £13 21 «^gf EI-cLrOI HS ^Sr °!D. 

5UI <fi 2>fe H fe! AI CM! CHI SISO EHS CI 3 CH it £1 3 °l ^ 

Sil E^miHS ?S^I ?l6rOj CM EH JtX\ EF£rOia°l 3Sirg £AI°[Q. 
[fi 2] 



: qb 


' QMAX 


QS*A 


L 


i ' 5 


.15 


4 8 16 


4 2 1 


6 


31 


8 16 32 


4 2 1 


i 7 


63 


16 32 64 


4 2 1 



<2 2>CHIAH L= Truncation ValueS UEISdi WIS MCH 1=4 

oj go Quantization Range ^£J£Jsaiil A°l 4 HO I- SO. = , MM 
S SSE! QB CHI AH ££]£]sflli!°l 1 UH . 2dH . 4HH2I Quantization RangeS EII^M 
6rl= 5^ S Oil AH 4JAISri= 3301 M 40i °!CK 

6UI <H 3>S g £921 = AI Oil CHI [Ddl- Eb/No£f QB, QS*A gJ LS £tror01 

Mmm M2\m ur^yi 52^, 01 Ar§s ci 3 ch ^ ae ciMCHoim. sjh 
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y§ CI^CHfe Log-MAP ^H^ie CISCHOIQ. Log-MAP , ^2£|gg 

Implementation and Performance of a Serial MAP Decoder for use in an 
Iterative Turbo Decoder, Stenven S. Pietrobon , Proc, IEEE Int. Symp. on 
Information Theory, p. 471, 1995S ZLEMl CDMA-2000°I 

F-SCH( For ward Supplemetal Channel), N=1 mode 01IAi°l RS2(Rate Set 2), data 
rate^l- 28.kbps (gH :Radio Transmission Techno I ogy(RTT) TIA-TR45.5, 02 
June 1998) Oil k\ Mm0\ 0I¥CH SD. JlEAH Test Channel^ AWGNOIffl, Eb/Noi= 
0.5dB£f 1 .OdBOl Q. 
[2 3] 



Eb/No 


QB 


QS*A 


L 


BER 


FER 


0.5 


5 


4 


4 


2.405209E-02 


3.079268E-01 


0.5 


5 


8 


2 


2.039361E-02 


2.861 190E-01 


0.5 


5 


16 


1 


9.407603E-02 


9.351852E-01 


0.5 


6 


8 


4 ' 


1.891814E-02 


2.596401E-01 


0.5 


6 


16 


2 


1.804012E-02 


2.596401E-01 


0.5 


6 


32 


1 


7.859217E-02 


8.859649E-01 


0.5 


7 


16 


4 


1.788339E-02 


2.451456E-01 


0.5 


7 


32 


2 


1.784787E-02 


2.481572E-01 


0.5 


7 


64 


1 


7.049589E-02 


8.416667E-01 


1.0 


5 


4 


4 


1.616280E-03 


2.884066E-02 


1.0 


5 


8 


2 


1. 44535 1E-03 


2.884066E-02 


1.0 


5 


16 


1 


2.050465E-02 


3.568905E-01 


1 .0* 


6 


8 


4 


9.298841E-04 


1.847786E-02 


1.0 


6 


16 


2 


1.1 2644 1E-03 


2.413958E-02 


1.0 


6 


32 


1 


1.556932E-02 


3.042169E-01 


1 .0 


7 


16 


4 


9.581362E-04 


1.826732E-02 


1.0 


7 


32 


2 


1.047265E-03 


2.187094E-02 


1.0 


7 


64 


1 


1 .22051 1E-02 


2.525000E-01 



<H 3>CHI A-i iSS QBCHI A1 ^ ^AI0H°j 0S CI3(H!= §£H°I 

¥■2.2} Q&Qto blot- 01 □ y 8 Quantization Range J I- ISStDb ^ 40* 

17 



2!Q. WIS MCH 1 .OdBOIlAi . L=1 2J S^fe L=2 SEfe L=40ll HI6H S^;QBOIIAi BER 
§J FEROI 3D . SjUOII [Q = S SSE! QBOllAi LOI 2 LHJI 4 He CI3 

□ SI ^sS S2JQ. Olfe §£H°I dl a til CISCHOil CHS ^Saf gfSWI bl 

oIOl Quantization RangeS £l± 2bH §£ ^SoHOt s|Q^ >1S °I0ISQ. £|*J 
o| Quantization Ef^OIBfe 1.0dB SNROIlAi d^sfe 5101 dH^SHH, & 

D\ felgOllAi D. 2*§S QB=6, QS=80ID. 01 i= L=42J , ^ ^^Jsai^oi 4dHS 
Quantization Range S Af§oU= 51 S 2IQISQ. ES QB=7 SS QS=16 21 S^E 
^^01 ?4=§m QB=6. QS=8 21 S^Oll bloFCH II £J^°I JH^OI >l°l 2*CH 

oi^ai^oi 2 aj b|e^o| ybis s£H§!DS= 51 g Sf 40> 21 Q. 

&5*. il§I ^SSf & Al Quantization Threshold S USsHOf- §1Q. & 
D\ Quantization Threshold fer Orb^Zl gja*£J£}|- ^ QLCHI QHSEIfe §}X\&m 
°I0ISQ. Quantization Threshold SetS o^l <^§l^' 8>S UEfii =£;>r 2IQ. 

ndlH Midthread Uniform Quantizer °l Threshold SetS 5^1 <4*2*±J 9> 

[^o|AI g] 

T k =-L -A+ a/2 + a • ( gL 2 + 1 + k) 

Where £ = - QMLN, - QMIN + 1 , - 2.--, -1,0.1.--. QMAX - 1 . QAZAX 

and Toum-i***- 00 • ^o^v= + °° 
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3^1 <fi 4>^ g MMmm mm QB=6, L=4 °! Quantization 

Threshold Sets SAISD. QL=63aiS!0ID1 . OIS 2's Complement Binary Format 
°g 2AI3fSQ. Hdlll A=1/QS=A/8 01 CM QMAX=31 , QMIN=-310IQ. 
[5 4] 



k 


2's Complement Binary Format 


Thresholds ( T k - lt rJ/A 


-31 


100001 


(-«>. -61/16] 


-30 


100010 


(-61/16. -59/16] 


-29 


100011 


(-59/16, -57/16] 


-28 


100100 


(-57/16, -55/16] 


-27 


100101 


(-55/16. -53/16] 














-3 


111101 


(-7/16. -5/16] 


-2 


111110 


(-5/16, -3/16] 


-1 




(-3/16, -1/16] 


0 


000000 


(-1/16, +1/16] 


1 


000001 


(+1/16, +3/16] 


2 


000010 


(+3/16, +5/16] 


3 


000011 


(+5/16, +7/16] 














27 


011011 


(+53/16, +55/16] 


28 


011100 


(+55/16, +57/16] 


29 


011101 


(+57/16, +59/16] 


30 


011110 


(+59/16, +61/16] 


31 


011111 


(+61/16, +°°] 



hi- si- iroi s m%°\ mk\o\\ chi mm &m amaow o\m &x\m &m 

S ££lli\m 0\& §J OIS^ Quantization RangeS SfS6}2, LH¥2I 
Metric JWttM HiaSKH £13 21 ¥^af EDDIES =?m ^ Si §01 2!Q. 
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im^m 1] 

mti K\±mo\\k\ si^ □ 3D oil u\m ^xim ^soii aoui , 
giEfoinioi^ ai ei n a ^aia oi& si oio^ mrnrnm 

°g ai5= gjjusi- gjg. 

[S?S 21 

HI 1S0II 2!0Ui, CI S CH CHI ^tilElfe ^ aSQJI, 

SI- . 

HI 2sKHI S!CH Ai , St^ CISC-UK 
4] 

m 3mm aow-i, &ji ^Efoimoi^ aisixi mso\, 

Mg9IIOI£ 3CH£ 1 Ol^o^ ihg ^S2g gfttSf gfg. 

5] 
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HI 4mO\\ &10U1, eg^lOlfi gjs "4°S ^§§1 ^§og§ fe ot^ 



si hj- tH 



HI 5S0II S!OUi 



[g^S 7] 



j\\ 7mm siCHAi, fe^i ^ 2.1 biM^°i gig go <^m±* 10011 si& 



5 a 



I BM(k) I <4x 2""'= 2 n+ '- _1 
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* 



BM(k) = X( k) ■ u(k) + 2 Y,(k) • Ci (k)-r EXTik) 

= X{k) -u(k)+ Yiik) • Ci (k)+ Y 2 (k) • c,(k) + EXTXk) 
COAi BM(k)J= kAI§01IAi°l Branch Metric OID. 32.111 &D\ X(k)±= 

kAI S Oil Ai SI Systematic S^^^OIffl, &D\ r,U)fer i £!JWI Parity S^iiJsOIQ. 
UBIIQ c = i Parity CodeWordOl D. 3dll> 

Systematic Codeword 0101 . &J\ EXT(k)fe Extrinsic SS^sOICI. m\H 
8M(k)°l §CH&S ^ Component °l SSI ICH^S °IOIoKJI 2"-'B ^°l 

Component 21 Upper bound 21 StS 2IDI&Q. 

[S^E 9] 

M^J AI^SOIlAi ¥seOI Ar^°l Si 01 &2I &m CI 3 CH Oil iw'm SIXIal 
S CHI 2iOU1. 

oi^ai^o| H g Idl^^JI igi Al &JI CI3CH2I LH " DHM^l 

3HI6IS £1 61 W , &JI igS H|e>^ = ;h2I dl^g □ i^&g 61 

10] 

HI 9S0II 2iCHA1, £J\ ShM CISOU!, 

Ah«o| gjoj «i§§ ^g§ ^gog 61^ gJXrSf gjg . 
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{g=?m 111 

sk?i <^m^ 1 i>chi °\m ?s°g su= gfxia gjg. 

[4=o^A| 11] 

I BM(k) I <4* 2""'= 2" +:i " 1 , 
BM(k) = X(k)- u i (k) + 'EY i (k) ■ Ci (k) + EXT(k) 

= X(k) • »,-(*) + Y x (k)- ci(k)+ Y>(k) ■ c 2 (k) + EXT(K) 
OUlAi QD\ BM(k)= kAI§0IIAi2l Branch Metric 01 CK ZIBIH £r3>l X(k)l= 
kAI§fJAi2l Systematic S^^sOlffl, Y,(k) = i SdH Parity gjajiiJaOIQ. 

e ,-(*)= i eiWI Parity Codeword 01 HdlH «,•(*) = 

Systematic Codeword Olffl, 4b I EXT(k)fe Extrinsic 8fi£ia0ia. HdlH 
BM(k)2l SCHSiS 2* Component 21 U2I SCH&S 2IDISFCM &}| 2""'§ ^21 
Component 21 Upperbound 21 &m 2IDISD. 

IS^tl- 12] 

HI 1 1 & CHI 2J0Ui. CI 3 CH Oil ^dl9i= ^ ClSC-Ph 

om h}ai §J gja*/ gJ^JS Argirg 61!= ^11 
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i&=?m 13] 



i&=?& 14] 

¥t!S^ AI^'OllAi He CIMCH01I CHeh gfXFSl- SJgOII 24 CH Ai . 

^boihioi^ 60i n, ^boihioi^ ^^iig «jb 

aiSIOI 80101. ^§^101^ 2*01 4gJg ^§2S <5fe gfttS ^gj. 
15] 

HI 12S0II 210W1. HS CI3CH01I ^dlElfe 2| CISCI^, 

2f a^a. ' 
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[E 2] 
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[£ 3] 



310 



320 



Xk^O)^ 




Xk (70) , 




^(50)^ 






Ya'OO)^ 
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4] 
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[£ 5] 



A. 



CLK=1 



Xk, Yik. Y?k 



X'k=ROUND(X k *QS) 
X',k=ROUND(X 1k *QS) 
X , 2k=ROUND(X 2K *QS) 



510 
520 



-530 



IF X' K >QMAX 
IF X' K <QMIN 

IF Y'jk >QMAX 
IF Y*ik <QMIN 

IF Y'2k>QMAX 
IF <QMIN 



THEN X' K =QMAX 
THEN X' K =QMIN 
THEN Y')k=QMAX 
THEN Y',k=QMIN 
THEN Y'a=QMAX 
THEN Y'k=QMIN 



-540 



o((-|2 



JRAMEJ-ENGTH. 



550 



Ol 



« S ■ 01 



>1 



y if 



CH 2.1 2J 5i E 



H245 



ai- 21 °J ' t^as 



A-iS^SAI S5S4;>f 110-2 



S SI IF 



1Q98. 12. 31 



2 AM 



if 



m s °i 



CHHOIAF 



AF2!]U2J : ^ oj o, 
5f 311 ! ^ " "~ 



(D a oil as su-ii°i is °i ai saoii as! ^Ji e= ° M 

o JB1s ggo, ^ SMS Oil CHS S^feieS^a 0.91 SSS 

°-' a siei- oi 2J iiis ^ oi chi chs sa. ^aou as ^sisspj 

jhsoii cHsia ±s si ii§±^e xos asm- s° 

Oil ffi-S §4 S*I0II- IDE* i2S 2^ S?IB 6U= 3 sf 



Oj Oj g 



(2) SIM MSS Xldlo^l ?IS ^ CH£I2J°I id SI °d 6H 8J Oil 22 3 e> 



S*§1 g HI73E • ^Sd?JS MI3£ • °ISS HI 42 • &±±S 7HI522.I 

1998 ^ 12 9 30 = 



ai oj pi : if a 3 If ? i| 2i At 



pi 



cHSoiAf § m ST?" '37 




